This study examined the mechanisms underlying verbal learning in children with and without attention-deficit/hyperactivity disorder (ADHD), none of whom had reading disabilities. Children with ADHD were compared to typically developing children on both process and product scores from the California Verbal Learning Test for Children. The findings indicated that children with ADHD initially learned the same number of words as controls but showed weaknesses recalling the words after delays, suggesting that children with ADHD are less efficient learners. Regardless of ADHD status, boys and girls performed differently. Boys used semantic clustering less frequently and recalled fewer words from the middle region of the list than girls; girls also outperformed boys in terms of overall performance, despite lower verbal IQ scores. These findings show that children with ADHD can exhibit unexpected weaknesses in learning even without a formal learning disability. Gender differences in verbal learning are also illustrated.
T he ability to learn, retain, and recall new information, especially in the verbal domain, is critical for children's success in school; therefore, children's memory and learning abilities have been examined in both populations without impairments and populations with various impairments (e.g., Hoffman, Donders, & Thompson, 2000; Levin et al., 2000; Roman et al., 1998; H. G. Taylor, Klien, Minich, & Hack, 2000) . In particular, the mechanisms underlying verbal learning, which are measured by tasks such as list learning, story memory, and pairedassociate learning (Kramer, Knee, & Delis, 2000) , have been investigated. These tasks place demands on many aspects of memory and executive function (EF). The memory requirements for these tasks include short-term and working memory, as well as encoding, storage, and retrieval; short-term and working memory are needed during the encoding stages, whereas retrieval from storage is needed during the recall of learned material (e.g., ZolaMorgan & Squire, 1993) . In addition, working memory contributes to freedom from repetitions while retrieving the words, and EF is used to organize, plan, and develop proactive strategies, as well as for the executive aspect of working memory (see Baddeley, 1986 Baddeley, , 1992 Baddeley, , 1998 .
The California Verbal Learning Test for Children (CVLT-C; Delis, Kramer, Kaplan, & Ober, 1994) , a standardized measure of verbal learning, is unique because it provides insight into the processes of learning in addition to providing information about the final product. Use of the CVLT-C thus enables the study of the mechanisms by which children from different populations learn verbal material, rather than just measuring their overall level of performance. Performance on the CVLT-C has been studied in different populations of children, such as those with head injuries, low birthweights, and reading disability (RD; Hoffman et al., 2000; Levin et al., 2000; Roman et al., 1998; H. G. Taylor et al., 2000) ; most of the findings have indicated deficits either in the memory or in the EF aspects of verbal learning or in both. For example, H. G. Taylor et al. (2000) found that low-birthweight children recalled fewer words, made more errors during both free and cued recall, and did not consistently recall the same words across trials. Kramer et al. (2000) found that children with RD were not able to learn as many words as controls; however, they were able to retain and retrieve what they had learned, suggesting that the primary difficulty associated with RD is in learning, not in accessing new information. Although the CVLT-C is often used in clinical assessments of children with attention-deficit/hyperactivity disorder (ADHD), there have been relatively few studies examining the patterns of performance on the CVLT-C with this population. A preliminary study of performance on an experimental version of the CVLT-C revealed that children with ADHD (some of whom had learning disabilities) made many intrusions and recalled a low number of words after both short and long delays (Loge, Staton, & Beatty, 1990) . Performance on other verbal learning tests has been examined in ADHD (e.g., Rey Auditory Verbal Learning Test; RAVLT; Rey, 1964; E. M. Taylor, 1959 ; Wide Range Assessment of Memory and Learning; WRAML; Sheslow & Adams, 1990) ; however, these tests differ in that they yield less information about the process of learning. Nonetheless, some studies using these tests have revealed some distinct patterns associated with ADHD. For example, Felton, Wood, Brown, Campbell, and Harter (1987) and Felton and Wood (1989) used the RAVLT (Rey, 1964; E. M. Taylor, 1959) and found that poor recall after a delay was associated with the presence of ADHD but not with RD. In contrast, Kaplan, Dewey, Crawford, and Fisher (1998) did not find poor recall after delay on the WRAML in their ADHD group. However, these contrasting findings may be attributed to the fact that the WRAML differs from both the CVLT-C and the RAVLT in having fewer learning trials and no interference list.
Because tests of verbal learning are often used in clinical assessments of ADHD, it is important to know if children with ADHD show a distinct pattern of performance on these tests. ADHD is a commonly diagnosed childhood disorder, with a prevalence rate of 3% to 5% in the population (American Psychiatric Association, 1994) . It is characterized by excessive difficulty with hyperactivity, impulsivity, and a decreased ability to maintain on-task behavior. Research studies have found that children with ADHD show deficits on those tasks that represent frontal lobe functioning, specifically tasks in the EF domain (see Barkley, 1997a Barkley, , 1997b . EF abnormalities associated with ADHD include impairments in planning, organizing, sequencing, working memory, and response inhibition (see Barkley, 1997a , for a comprehensive review). One of the primary reasons that parents seek clinical evaluations of their children for ADHD is that in addition to decreased ability to maintain on-task behavior, they observe that their children have cognitive difficulties that impede their progress in academic subjects. Although ADHD does have a high rate of comorbidity with learning disabilities, especially with RD, learning difficulties are often reported even in children with ADHD who do not have formally diagnosed learning disabilities (see Barkley, 1997a) . Because RD is the most common and well-researched type of learning disability, we focus our discussion of ADHD and learning disabilities specifically on ADHD and RD.
Because of the common co-occurrence of ADHD and RD, there have been many debates about the relationship between the two. One of the recurring issues is whether children with comorbid ADHD and RD have both ADHDand RD-associated deficits or whether the comorbid disorder represents a distinct phenotype (Pennington, Grossier, & Welsh, 1993; Shaywitz et al., 1995) . Another issue is whether the learning difficulties often reported in children with ADHD are a result of undiagnosed RD or whether these learning difficulties exist in children with ADHD without RD. The majority of previous studies have found that children with comorbid ADHD and RD appear to have both ADHD-and RD-associated deficits-that is, difficulties with EF and with phonological processing (e.g., Shaywitz et al., 1995; Willicut et al., 2001) . Furthermore, children with RD without ADHD do not have deficits in EF, and children with ADHD without RD do not have the impairments in the basic verbal skills (memory span or short-term memory and phonological processing) characteristic of children with RD (Shaywitz et al., 1995) . Nonetheless, despite the suggestion from these studies that children with ADHD without RD do not have difficulty in the basic aspects of the verbal domain, difficulty with higher level language skills, such as organization of story recall, formulation of complex sentences (Purvis & Tannock, 1997; Tannock, Purvis, & Schachar, 1993) , and the executive aspects of working memory (see Barkley, 1997a) have been documented in ADHD. These ADHDassociated difficulties with higher level verbal skills have been hypothesized to be a result of impaired EF, rather than indicative of a fundamental language deficit per se. However, although there are indications that learning difficulties in the verbal domain exist in children with ADHD who are free of RD, the process by which children with ADHD learn new verbal material has yet to be examined.
Differences in how boys and girls learn verbal material during tasks such as the CVLT-C have been studied in populations without impairments; however, they have not been addressed with clinical populations. For example, Kramer, Kaplan, Delis, and O'Donnell (1997) found that girls were likely to use semantic clustering strategies (an example of good EF), recalled more items from primacy and middle regions of the list, and recalled and recognized more items than boys. Interestingly, the girls' stronger performance was not due to the boys' diminished verbal capacities, as the boys had significantly higher Vocabulary scores on the Wechsler Intelligence Scale for Children. The results from Kramer et al.'s study are similar to findings with other listlearning tasks; for example, Cox and Waters (1986) also found that girls were more likely to use semantic clustering strategies than boys.
Because to date no studies have examined the combined effect of gender differences and ADHD on CVLT-C performance, the present study sought to examine both process and product scores from the CVLT-C in a group of boys and girls with ADHD without RD, with careful examination of the gen-der differences in verbal learning. Variables were chosen based on studies by Donders (1999a Donders ( , 1999b 
Method

Participants
Thirty-eight children participated in this study. These children were part of a larger, center-based investigation into the genetic determinants of learning disabilities at the Kennedy Krieger Institute (see Mazzocco et al., 1997 , for a description). Children were included in the study if they were between the ages of 6 and 16 and free from a history of seizures, head injury or other neurological illness, major psychiatric disorder, and any significant and uncorrectable hearing or visual impairments. To be included in the study, all participants were required to have Full Scale IQ (FSIQ) scores of 80 or above and a single word reading score at or above the 25th percentile, the standard cutoff for RD (e.g., Morris et al., 1998 head, 1975) . The control group consisted of 20 children (11 boys and 9 girls), and the ADHD group included 18 children (7 girls and 11 boys). In the ADHD group, 10 children were classified as predominantly inattentive, 3 children as predominantly hyperactive-impulsive, and 5 children as combined type ADHD, as defined by the pattern of caregiver responses on the ADHD Rating Scale (DuPaul, Power, Anastopoulos, & Reid, 1998) . None of the participants in either group were taking stimulant medication at the time of cognitive testing; children with ADHD who were on stimulant medications were required to be off stimulant medications for 48 hours.
Measures
ADHD Diagnosis. ADHD diagnosis was based on the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV ) criteria (American Psychiatric Association, 1994). To be included in the ADHD group, participants had to be previously diagnosed with ADHD by a psychologist, psychiatrist, pediatrician, or neurologist in the community. The diagnosis of ADHD was confirmed at the Kennedy Krieger Institute by a licensed psychologist as well as by rating scales and structured clinical interviews. In addition to the confirmation of an ADHD diagnosis by a licensed psychologist, children in the ADHD group had to score positively on two of the three following measures:
1. on the ADHD Rating Scale, a score of 2 or higher (on a 4-point Likert scale ranging from 0 to 3) for six out of nine items assessing inattention and/or six out of nine items assessing hyperactivityimpulsivity (DuPaul et al., 1998); To be included in the control group, participants could not meet criteria for ADHD on the ADHD Rating Scale (DuPaul et al., 1998) or the DICA-R-P and had to receive a CBCL API t score of ≤ 60. The control group's mean CBCL API t score was 51.45 ± 2.82. The ADHD group's mean CBCL API t score was 70.27 ± 8.04. Fourteen out of the 18 children with ADHD scored positively for ADHD on the DICA-R-P or DICA-IV-P in addition to scoring positively for ADHD on the ADHD Rating Scale or the CBCL API.
Intellectual and Academic Measures. All but one participant was administered the Wechsler Intelligence Scale for Children, third edition (WISC-III; Wechsler, 1991) to assess their intellectual function; one participant was given the Stanford-Binet Intelligence Scale, fourth edition (SB; Thorndike, Hagen, & Sattler, 1985) . In the instance in which the SB was administered, the SB composite IQ, Verbal Reasoning score, and Abstract/Visual Reasoning score were used in the analyses and incorporated into the WISC-III FSIQ, Verbal IQ (VIQ), and Performance IQ (PIQ) scores, respectively.
Single-word reading was assessed using the Basic Reading subtest from the Wechsler Individual Achievement Test (WIAT; Wechsler, 1992) ; one child was administered the Letter-Word Identification subtest from the WoodcockJohnson Psycho-Educational BatteryRevised (WJ-R; Woodcock & Johnson, 1989) . In the ADHD group, 4 children had single-word-reading scores between the 25th and 49th percentiles, and 14 had single-word-reading scores at or above the 50th percentile. In the control group, 1 child had a singleword-reading score between the 25th and 49th percentiles, and 19 children had single-word-reading scores above the 50th percentile. Children were also administered the Reading Comprehension, Numerical Operations, and Mathematic Reasoning subtests from the WIAT (Wechsler, 1992 ; see Note 1).
Verbal Learning Measure. The CVLT-C (Delis et al., 1994) is an individually administered, standardized instrument measuring verbal learning and memory for children ages 5 to 16. The task includes two lists of 15 words (List A and List B), with each list containing three groups of semantic categories, or clusters, with 5 words per cluster. List A is orally presented in five consecutive trials; on each trial, the participant is asked to recall as many words as possible. List B is then presented, and the participant is asked to recall as many words as possible from the new list. Immediately following List B and without further presentation, the participant is asked to recall as many words as possible from List A. The participant is then asked to recall List A with the aid of cuing; he or she is told the name of each cluster (or category) separately and asked to recall the appropriate constituent words. After a 20-minute delay, during which other assessment tasks are presented, the participant is again asked to recall as many words as possible from List A. The participant is then cued and asked to recall the corresponding words for each cluster. Immediately after this delayed recall, a recognition trial is administered; the participant is read a list of 45 words, and asked for each word if it was on List A. A variety of z scores are produced to include the number of correct responses for List A Trial 1, List A Trial 5, List B, Short-Delay Free Recall, Short-Delay Cued Recall, LongDelay Free Recall, and Long-Delay Cued Recall. Additional z scores are generated for the number of Intrusions and for Recall Consistency, and for the number of words that were Semantically Clustered, Serially Clustered, and recalled from the Primacy Region, Middle Region, and Recency Region. The number of Recognition Hits, including scores for False Positives and Discriminability, is also generated. A summary t score (M = 50, SD = 10) is also produced, representing an index of immediate recall over the initial five successive trials of List A. One child did not receive the Recognition Hits component of the CVLT-C.
Procedure
Each child participated in one full day of psychoeducational and neuropsychological testing at the Kennedy Krieger Institute. Informed written parental consent and child assent were obtained. Trained staff tested participants individually, and a separate trained evaluator administered parental interviews. Evaluators were blind to the participants' diagnoses, and they were asked to comment on the observed test-taking characteristics of the participants (attention, on-task behavior, etc.).
Scores generated directly by the CVLT-C and the derived variables described in Donders (1999a Donders ( , 1999b and Kramer et al. (1997) were used in the analyses. H. G. Taylor et al. (2000) found significant results in verbal memory in children with low birthweights based on the methodology described in Donders (1999a Donders ( , 1999b . Table 1 provides definitions and descriptions of variables derived from the CVLT-C data.
Analyses
Two-by-two group (ADHD vs. control) by gender (boys vs. girls) multivariate (MANOVA) and univariate (ANOVA) analyses of variance were used to compare groups and genders on the three clusters of CVLT-C variables listed in Table 1 . For all analyses, the level of statistical significance was set at p < .05; when MANOVAs were performed, univariate follow-up F tests were conducted only if the MANOVA was significant. Both main effects and interactions for all analyses were examined; if the interaction term was not significant, it was removed from the model. Initial analyses consisted of comparing groups on age, IQ variables, academic performance (including reading level), and t score from the CVLT-C. Three separate MANOVAs were used to compare the groups on (a) the five levels of performance scores, (b) the four contrast scores, and (c) the three learning strategies and characteristics A repeated measures ANOVA with trials as the repeated measure and group (ADHD vs. control) and gender (boys vs. girls) as factors was used to examine growth across learning and recall trials between diagnostic groups and boys and girls. For all variables, standardized scores were used in the analyses, with the exception of the repeated measures ANOVA, for which raw scores were used.
Results
Preliminary Analyses
Preliminary analyses revealed no significant main effects or interactions between boys and girls or between ADHD and controls for age, FSIQ, PIQ, or IQ subtests, and chi-square analyses revealed no significant differences in the distribution of boys and girls between diagnostic groups. However, there were significant differences between boys and girls in Verbal IQ, with girls scoring significantly lower than boys, F(1, 35) = 5.49, p = .03. There were also significant differences between boys and girls for the CVLT-C t score, with girls scoring significantly higher than boys, F(1, 35) = 6.46, p = .02. The MANOVA comparing academic performance between the groups revealed a significant main effect for diagnostic group, but not for gender; the interaction term was not significant. Although all children in the ADHD and control groups had single-wordreading scores within the average range, the ADHD group scored lower on Basic Reading (single-word reading), F(1, 34) = 9.28, p < .01, than the control group. Moreover, children with ADHD scored lower on the measures of Reading Comprehension, F(1, 34) = 5.35, p = .03, and Numerical Operations, F(1, 34) = 12.05, p < .01 (see Table 2 ).
Main Analyses
Level of Performance. The MANOVA for level of performance composite scores was significant for the main effect of diagnostic group, F(5, 30) = 3.32, p < .02, but not for gender; the interaction term was not significant. Univariate analyses for both free delayed recall, F(1, 34) = 11.60, p < .01, and cued delayed recall, F(1, 34) = 8.28, p = .01, were significant, with the ADHD group scoring significantly lower than the control group on both variables (see Table 3 ).
Contrast Scores. The MANOVA for contrast scores was not significant for the main effect of diagnostic group or gender; the interaction term was also not significant.
Learning Strategies and Characteristics. The MANOVA for learning strategy scores was significant for the main effect of gender, F(3, 33) = 4.69, p < .01, but not for diagnosis; the interaction term was not significant. Univariate analyses for both semantic clustering, F(1, 35) = 8.49, p < .01, and recall from middle regions, F(1, 35) = 9.89, p < .01, were significant; girls scored significantly higher than boys (see Table 3 ).
Performance Across Learning and Recall Trials. The repeated measures ANOVA revealed significant effects for category for the trials by diagnosis interaction, F(7, 238) = 2.68, p = .01, and for the main effect of category for trials, F(7, 238) = 38.92, p < .01. Other main effects and interactions were not significant. Comparison of individual trials between groups indicated significant differences between ADHD and control groups on short-and long-term delay free recall measures ( p < .05; see Figure 1 ).
Additional Analyses. Because significant group differences were found on free and cued delayed recall measures, an ANOVA was conducted on the recognition variable in order to assess if the significantly lower recall performance of children with ADHD was due to retrieval difficulties or to a secondary lack of efficient storage of the list. This ANOVA revealed significant differences between diagnostic groups; the ADHD group scored significantly lower than the control group, F(1, 34) = 6.58, p = .02. Moreover, because the ADHD group scored lower on single-word reading, MANCOVAs were performed with singleword reading level as a covariate with the level of performance, contrast scores, and learning strategies and characteristics variables. The results revealed the same patterns of performance as were found without reading as a covariate, indicating that the skills needed for basic word reading did not have a significant impact on the findings; furthermore, only one of the CVLT-C variables was significantly (Delis, Kramer, Kaplan, & Ober, 1994 (Delis et al., 1994 ). a n = 18. b n = 20.
correlated with either reading measure (perseveration, with reading comprehension; see Table 4 ). Because there were differences between boys' and girls' VIQ scores, MANCOVAs were performed with VIQ as a covariate with the level of performance, contrast scores, and learning strategies variables. The results revealed the same patterns of performance as were found without VIQ as a covariate, indicating that VIQ did not have a significant impact on the findings. Moreover, because some of the participants met criteria for discrepancy-based learning disabilities, the analyses were rerun without these participants; the results again revealed the same patterns of performance, indicating that the inclusion or exclusion of these participants did not change the results. Finally, because ADHD is often associated with disinhibited and perseverative behavior, ANOVAs with diagnosis and gender as factors were conducted with the intrusion and perseveration z scores; neither the main effects nor their interaction were significant.
Discussion
This study sought to examine the processes by which boys and girls with ADHD without RD learn new verbal material. The findings indicated that whereas boys and girls with ADHD initially learned the same amount of material as the controls, they showed unexpected weaknesses in recalling what they learned after delays, even when provided with cues; they also had difficulty when simply asked to recognize (not recall) the words on the list. These findings are similar to those of Loge et al. (1990) , who, using an experimental version of the CVLT-C, also found that children with ADHD initially learned an adequate number of words but after delays had difficulty recalling what they had learned. However, our recognition results differed from Loge et al.'s in that our ADHD group recognized fewer words than the control group (but still within the average range, i.e., within 1 SD of the mean). Our findings show some similarities as well as differences with previous studies of ADHD using other measures of verbal learning. For example, Felton and colleagues (Felton et al., 1987; Felton & Wood, 1989) , using the RAVLT, found that children with ADHD had difficulty recalling words after a delay; however, unlike the results of the present study with the CVLT-C, Felton et al.'s ADHD group had difficulty with initially learning the list of words. In contrast to the findings of the present study, Kaplan et al. (1998) showed no differences between ADHD and control groups on the Verbal Learning subtest of the WRAML. However, one significant difference between the WRAML Verbal Learning subtest and the CVLT-C is that the former has no interference trial and the delay period is shorter (5 minutes vs. 20 minutes); it may be that the differences in the number of words recalled are seen in children with ADHD only with longer delay periods. One unexpected finding in this study was that the ADHD group did not show differences from the control group in the strategies they used to memorize the list, such as semantically clustering the words. The ADHD group also did not show primacy, middle, or recency effects that differed from those of the controls.
The findings of this study suggest that children with ADHD without RD have unexpected weaknesses in recalling as much information after a delay period as they initially encode during verbal learning tasks. This pattern appears to be different from what others have found with the CVLT-C in children with RD (who may or may not have had ADHD; Kramer et al., 2000) . Kramer et al. found that children with RD had difficulty with learning new information but were able to recall what they had learned. Felton and colleagues (Felton et al., 1987; Felton & Wood, 1989) , using the RAVLT, found that children with RD did not have difficulty recalling what they had learned; however, their results differed somewhat from those of Kramer et al. in that their RD group showed difficulty with learning new information. The distinction between the patterns associated with RD and ADHD is important because of the common co-occurrence and sometimes seemingly similar clinical presentation of these disorders. Notably, the following pattern is often observed clinically in children with ADHD: adequate learning of new information but, after delays, difficulty with recall or use of the information.
Our children with ADHD also showed weaker than expected recognition of the words on the CVLT-C list com-FIGURE 1. Comparison of diagnostic group performance across trials on the California Verbal Learning Test for Children (CVLT-C). Note. CVLT-C = raw scores.
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 List B SFR LFR
pared to their initial learning of the words (which is also different from children with RD, who have been shown to retain what they learn; Kramer et al., 2000) . Nonetheless, although our results suggest that children with ADHD have unexpected weaknesses in the storage of information, it is important to consider alternative reasons as to why they showed weaker than expected recognition scores. For example, during the recognition component of the task, the children with ADHD may have answered no to items that should have been yes because they got into a pattern of saying no, due to the greater number of items not on the list; therefore, their somewhat lower than expected recognition scores may be aligned with difficulties of perseveration rather than storage. Post hoc analyses with the response bias index from the CVLT-C, which assesses a bias toward answering yes or no during the recognition trial, indicated that this was in fact the case; the ADHD group was significantly more biased toward providing no responses than the control group. It should also be noted that our findings contrast with those of Loge et al. (1992) , who found that their sample of children with ADHD did not have weaknesses with recognition. Because the findings concerning recognition scores are somewhat conflicting, this will need to be a particular focus of further study of verbal learning in children with ADHD. Overall, our findings suggest that children with ADHD (free from stimulant medication) even without the most common type of learning disability in the verbal domain (RD) show unexpected weaknesses in their ability to retain verbal material. These weaknesses do not appear during the initial learning phase, but instead they appear only after a delay period. The source of this retention weakness could be inefficient recall (and/or storage, perhaps, as indicated by their lower recognition scores; but this seems less likely due to our findings concerning response bias, which probably lowered our ADHD group's recognition score). It may be that children with ADHD do not use efficient strategies (other than those measured by the CVLT-C, as they showed learning strategies and characteristics within the average range on these measures) during the encoding stage, hindering the recall of newly learned verbal material; determination of the exact reason awaits future studies.
What is known about the neuroanatomy of memory may also provide a context in which to understand the ADHD-related findings. The underlying brain systems thought to be involved in those components of memory recruited during the CVLT-C have been studied extensively. It has been hypothesized that abnormalities in fronto-subcortical circuitry may give rise to the behaviors associated with ADHD; many of the structures in the fronto-subcortical circuits are putatively responsible for subsets of memory processes. For example, it is thought that the frontal lobe is important during memory formation because it guides encoding and retrieval. Fletcher and Henson (2001) , who recently reviewed the literature on functional neuroimaging of memory, concluded that the left dorsolateral and ventrolateral frontal cortex is activated during the encoding of verbal material and that these activations in dorsolateral and ventrolateral frontal cortex "correlate with subsequent 'successful' retrieval" (p. 865) . Although these studies were performed primarily with adults, the findings do suggest that fronto-subcortical circuits are critical for many of the memory processes required for completing the CVLT-C. Thus, it is plausible that the abnormalities in the fronto-subcortical systems thought to be present in children with ADHD may underlie the unexpected weaknesses observed in recalling verbal information after delays.
Of interest were the gender-related findings, which indicated that regardless of the presence of ADHD, the manner in which boys and girls memorized the list was different; boys used semantic clustering less frequently and recalled fewer words from the middle region of the list than girls. Moreover, girls outperformed boys in terms of their overall ability to recall List A over the first five trials despite their lower broad verbal abilities; these findings are similar to those of Kramer et al. (1997) , who also found that girls' performance on the CVLT-C was superior to boys' despite their lower scores on Vocabulary (from the Wechsler scales).
Our results and those of Kramer et al. suggest that the girls' higher scores were likely due to their use of more efficient learning strategies and characteristics, such as semantic clustering and recalling more words from the middle region of the list. The use of more efficient strategies by the girls may reflect a greater working memory capacity; recall from the middle region of the list is thought to reflect better working memory skills (Delis et al., 1994) . Stronger working memory skills may also aid in semantic clustering because they may allow greater capacity for reorganization of the list in order to reproduce the words in semantic clusters. These findings highlight the importance of considering gender differences in verbal learning when studying clinical populations. For example, a study that examined the performance on the CVLT-C in a group with dyslexia (Kramer et al., 2000) found that the dyslexia group recalled fewer words from the middle region of the list; however, because gender was not accounted for in the analyses, it may be that these results were not specific to dyslexia but rather were a reflection of the verbal learning differences between boys and girls. The gender-related findings (girls' superior learning strategies and characteristics and overall verbal learning performance) are more complex to interpret based on neuroanatomical and biological studies. Kramer et al. (1997) speculated that girls' advantages were reflective of their greater reliance on long-term memory mechanisms, perhaps due to the effects of hormones or structural differences between boys and girls. However, the origin of the gender differences in performance across CVLT-C variables (and mechanisms of memory) awaits further study.
Limitations and Future Directions
There are several limitations to be considered regarding these findings. First, most of the scores for our ADHD group, although lower than the mean, were within the average range; thus, they showed relative weaknesses, not deficits per se, in the retention of the list. Second, we did not find interaction effects between our ADHD group and gender; however, this may have been because we did not have enough power to detect such interaction effects. Third, we did not examine the effects of different subtypes of ADHD on verbal learning; future studies may show that certain subtypes are associated with particularly poor performance on tests of verbal learning (see Note 2). Fourth, although we screened the groups for RD, it is possible that language disorders and/or disorders of written expression may have existed in the groups. Finally, we did not have an RD group to serve as a comparison group, so it cannot be determined from this study how the patterns of CVLT-C performance might differ between ADHD and RD groups. Future studies may want to consider including other measures of memory and examining differences in performance on the CVLT-C between ADHD, RD, and comorbid ADHD-RD groups, as this may reveal how ADHD and RD groups differ in terms of learning characteristics. Moreover, the relationship between different types of verbally based learning disabilities (i.e., language disorders and written language disabilities) and verbal learning deficits should be considered while consistently accounting for differences in performance between girls and boys. (Mitsis, McKay, Schulz, Newcorn, & Halperin, 2000) ; this may be due in part to the fact that many teachers do not observe children with ADHD off medication.
